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Clay minerals have attracted attention over the last decades for being naturally occurring 23 and versatile materials. The importance of these materials lies on their peculiar properties such 24 as small particle size, swelling capacity, anisotropic shape, reactive surfaces, and high cation 25 exchange capacity (CEC) [1, 2] . As a consequence, a vast number of applications have been 26 projected for clay minerals; among others, their use as adsorbents of pollutants in order to 27 reduce their environmental impact [3] . The interest in clay minerals has grown as the 28 development of nanoscience and nanotechnology has progressed, due to their nano-sized layers 29 and interlayer space [4] [5] [6] . 30 Expandable clay minerals (i.e., smectites) have a marked hydrophilic character caused by the 31 strong hydration of the inorganic counter ions present in the interlayer space. Indeed, they are 32 rarely good adsorbents for hydrophobic organic compounds [7] [8] [9] [10] . Nevertheless, the 33 modification of the nature of the clay mineral surface from hydrophilic to hydrophobic through 34 ion-exchange reactions replacing the inorganic cation with an organic cation can dramatically 35 alter the affinity of smectites toward hydrophobic organic compounds. The resulting so-called 36 organo-clays have been extensively proposed as adsorbents for poorly water soluble, highly 37 hydrophobic compounds [3, [11] [12] [13] [14] [15] . 38 Alkylammonium-exchanged smectites have been the most common organo-clays proposed 39 for adsorption of pesticides [3, 16] . Celis et al. [17] found that the adsorption of the neutral 40 fungicide triadimefon reached values higher than 90% after the modification of SAz-1 41 montmorillonite with hexadecyltrimethylammonium (HDTMA) monomeric cations, and a 42 similar behavior was observed for neutral phenylureas pesticides [18, 19] . Noticeable increases 43 in adsorption of SAz-1 after its modification with HDTMA cations have also been reported for 44 acidic pesticides, such as 2,4-D [13] , imazamox [20] , bentazone and dicamba [21] , picloram 45 [22] and MCPA [23, 24] . However, several studies have pointed out that quaternary 46 47 may limit their usefulness for environmental applications. Several studies reported antimicrobial 48 properties for this type of organo-clays, which can thus be toxic for natural xenobiotic 49 degraders and hinder natural attenuation of pollutants in the environment [25, 26] . Hence, new 50 strategies to circumvent the limitations of traditional alkylammonium-modified clay minerals 51 are needed. Alternative methods involve, for instance, preparation of clay-organic nanohybrid 52 or nanocomposite materials using more friendly organic cations, capable of reducing the 53 impact of the adsorbent once it is incorporated into natural environments for practical 54 applications [18, 24, [27] [28] [29] [30] . 55 It is well-known that the leading mechanism in the adsorption of organic solutes by organo-56 clays will depend, for a given clay mineral, on the properties of the organic modifier and those In a preceding work, we found that the modification of SAz-1 Arizona montmorillonite with 67 the cationic polymer hexadimethrine rendered a nanocomposite which displayed an affinity for 68 the anionic pesticide MCPA comparable to that of the traditional SA-HDTMA organo-clay 69 [24] . Given that the full potential of clay-organic nanohybrid materials has not been achieved (Fig. S2 ). According to the N 2 isotherms, the S BET decreased gradually in the following order: and SA-HDTMA were visualized at the micrometer scale by SEM (Fig. S3) (Table 2) . Among the different models tested, the Freundlich equation 337 led to the best fitting of the MCPP adsorption data on SA-HEXAD (R 2 = 0.999).
Adsorption-desorption isotherm of MCPP on SA-HDTMA and SA-HEXAD
338
The different adsorption behavior of MCPP on SA-HEXAD and SA-HDTMA was probably 339 due to the distinct arrangement of the organic modifiers in the interlayer space of the clay [11] .
340
Based on its shape, and supported by the obtained Freundlich N f value of 1.22 ± 0.02 (Table   341 S2), the adsorption isotherm of MCPP on SA-HEXAD was S-type according to the Giles et al. Hence, these results, together with zeta potential measurements (Fig. 4) to be desorbed from SA-HEXAD (Fig. 6 ). This circumstance can also be considered as an 359 indication that the adsorption of this pesticide was governed by ionic forces, as formerly (Fig. 7) , whereas an almost 
